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Green business models (GBMs) can support green growth because they are based on green value creation and capture with emphasis on clients role. However, GBMs require substantial investment and strong change capabilities. This paper maps organisational changes associated with GBMs transformation. For this purpose, 19 semi-structured interviews are conducted with a heterogeneous sample of academics and managers from the UK construction sector. The interviews then are analysed by a means of thematic analysis with aim to capture any common changes and to form similar patterns of changes which occurred within the sample. Surprisingly, there are a lot of similarities that can be grouped broadly into three major themes: green profile development; structure; and operations. In addition, the change starts from the strategic level (policy) to the operational level but it may be triggered by the people at the operational level. Furthermore, GBMs not only change product/service and process but also catalyse broader systems change of the green value chain. Therefore, construction organisations have to accept that transition to GBMs will bring significant changes to the way they work if these models are to flourish.  
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1.	Introduction
As sustainability becomes an even more prominent matter of concern for the construction sector, the understanding and enactment of so-called green business models (GBMs) will become more pertinent (Boons & Lüdeke-Freund, 2013; Jing & Jiang, 2013) . Sustainability will lead to fundamental changes in the business world (Esty & Winston, 2009) with the construction businesses being no exception. Naturally, the resulting new business environment brings about enormous opportunities and challenges that can shake the competitive landscape of industries to the core (Boons et al., 2013; Sommer, 2012). “Thus, hesitant managers should be asking themselves: How do sustainability issues influence the future success of our current business model? And: How can we adapt them to best mitigate the risks and take advantage of opportunities arising from sustainability issues?” (Sommer, 2012 pp.5). GBMs can be a means towards competitive sustainability because they are based on green value proposition creation to customers and capture of profit and reputation. Henriksen et al. (2012) provided a definition for GBMs as follows: “GBM innovation is when a business changes part(s) of its business model and thereby both captures economic value and reduces the ecological footprint in a life-cycle perspective”. Therefore, the GBM concept can explain sustainability in terms of creating value and how value is defined (Abuzeinab & Arif, 2013). In addition, the GBM can help organisations to transform their abstract environmental strategies into viable business concepts (Sommer, 2012). Furthermore, concentration on the GBM can help better evaluation of current construction organisations BMs and assess their future suitability regarding sustainability aspects and competitiveness (Mokhlesian & Holmen, 2012; Sommer, 2012). However, it is vital for studies on this field to define GBMs explicitly to reduce the ambiguity around the concept (Abuzeinab et al., 2014).
According to Aho (2013), GBMs have the potential to transform construction organisations. However, this remains relatively unknown and the research is under-developed in this area. The aim of this paper is to investigate organisational changes associated with GBMs transformation in the construction sector. To achieve this aim, it is vital to choose an appropriate research method because little is known about GBMs and organisational change. The remainder of this paper is structured as follows: Section 2 presents the theoretical perspective of this study where sustainability within the construction sector is reviewed briefly followed by a review on sustainability and organisational change in general literature. The review has demonstrated lack of research dealing with organisational change and GBMs in the construction context. The justification of research method is presented in Section 3 where qualitative methods are deemed relevant for this exploratory study. By applying manual thematic analysis, three major organisational changes (themes) are found and discussed in Section 4. Conclusions are presented in Section 5 including limitations and future direction for the topic.    
2.	Literature review 
In the UK, construction is a major sector of the national economy. Rhodes (2014) stated that the construction sector accounts for 6% of the economic output and provides employment for 6.5% of the population. According to Akadiri & Fadiya (2013), several initiatives supporting sustainability of the construction sector have been developed such as regulations, voluntary policies, economic measures and fiscal incentives. Examples of these initiatives include: changes to the Building Regulations; Aggregates Levy; Landfill Tax; and Renewable Grant Schemes. Assessment tools and demonstration projects have been showcased to demonstrate the effort of the government in addressing sustainability issues. Despite these efforts, sustainability in the construction sector is still lagging behind other sectors (Brennan & Cotgrave, 2014). A possible explanation is that the current research has focused on products and services but has ignored the organisations and their changes in responding to sustainability. This study aims to contribute to this gap by identifying major organisational changes associated with GBMs. Organisational change aims to move from the current state to a more desirable one ranging from evolutionary changes to revolutionary ones driven by internal and external factors (Lozano, 2013). Common organisational changes reported in the literature include:  strategy, culture, politics, and operations with some overlapping changes (Lozano, 2013). 
There are several studies linking sustainability and organisational changes within the general sustainability literature. For example, Lozano (2013) investigated barriers to organisational change related to corporate sustainability by using three case studies. He recommended that organisations need to plan the change to integrate technological and human changes to succeed. In addition, he summarised typical organisational changes associated with corporate sustainability: changes in mental models; the development of future vision for sustainability; management; structure; operations; and proposals of actions to achieve these. Hottenrott et al. (2016) examined the relationship between green technology adoption and organisational change in manufacturing firms. Their research provided new insights into increased productivity resulting from the complementarity effects of new green technologies and adaption of organisational structure. Furthermore, Lozano et al. (2015) advocated the importance of integration of organisational change for sustainability within higher education teaching curriculum. These examples demonstrate the emergence of organisational change for sustainability as a new discipline. However, similar studies and approaches within the construction sector are rare (Albino & Berardi, 2012). 
Existing studies investigated sustainability requirements within the construction sector. For example, Akadiri & Fadiya (2013) studied the role of top management commitment, government regulations, and construction stakeholder pressures in determinig envionrmnetal sustainability practices to aid better decision-making for construction sector.  Few studies have investigated the role of leadership and top management of construction organisations in driving sustainability (Brennan & Cotgrave, 2014; Opoku et al., 2015). The current study provides a new approach dealing with the organisational changes relevant to GBMs for the construction sector. Although there are studies available linking GBMs and the construction sector, none of these have examined the impact of GBMs on the organisational change. Examples include Aho (2013) who studied sustainable buildings from the BM perspective and Mokhlesian & Holmen (2012) who examined green construction using the BM as an analytical tool. 
According to Sommer (2012), GBMs often require substantial investment of capital and other resources and are intertwined with the existing business environment in complex ways. GBMs therefore tend to conflict with conventional business practices and structures. For this reason, many business leaders, including those in construction, overlook the potential benefits of GBMs and fail to question their existing business logic and investment decisions with regard to sustainability issues. Identifying the organisational changes associated with GBMs will increase the uptake of GBMs because construction organisations will be in a better position to prepare for these changes. Albino & Berardi (2012) stated that studies focusing on organisational change relevant to green buildings are required becaue they will lead to a systematic tranistion of the sector towards sustainability. The current study is exploratory in nature owing to lack of similar studies within the construction sector. The next section presents the method used for data collection and analysis. 
3.	Research method
The aim of this paper is to empirically investigate organisational changes associated with GBMs transformation in the construction sector. Since the topic under investigation is relatively new, a qualitative method is deemed appropriate. The inherent flexibility of qualitative studies and their potential for revealing complexity were particularly relevant to this research, since the topic of investigation was complex in nature (Amaratunga et al., 2002). In addition, qualitative data has often been promoted as the best approach for discovery and exploring a new area (Amaratunga et al., 2002). These features are well aligned with current research aim. Detailed semi-structured interviews were conducted with 19 academics and managers from the UK construction sector. The target sample was purposive sampling to achieve representativeness of main actors of the construction sector value chain. A purposive sampling technique uses participants who are both accessible and willing to participate in the study (Renukappa et al., 2012).The profile of interviewees was chosen according to the following selection criteria:
	Senior/managers in the construction industry 
	Relevant experience in sustainability strategies and practices
	A decision maker regarding sustainability issues, for example, being able to initiate and implement future plans  
	Ideally, a sustainability manager, expert or officer.
Table 1 presents the details of the interviewees for further information.
Table 1: Interviewee’s details – Total of 19 participants
No	ID	Type of business	Job title	Years of experience	Size of company 
1	A1	University	Professor	15	2500
2	A2	University	Professor	15	2500










13	O1	Others – Property development	Construction director	36	16
14	O2	Others - Procurements 	Sustainability manager	8	50
15	CL1	Clients/ Local Authority	Capital programme director	40	10.000
16	CL2	Clients/ University	Associate director operations & facilities	36	260
17	CL3	Clients/ University	Building surveyor	20	245
18	CL4	Clients/Local Authority	Operational facilities manager	15	10.000
19	CL5	Clients/ University	Environmental & sustainability officer	10	250

 As shown in Table 1 above, all of the interviewees had considerable experience in the construction sector. In particular, they had relevant experience on green issues with some of them having ‘environmental’ or ‘sustainability’ within their job titles. The sample has covered major actors of the construction value chain including architects, consultants, contractors, clients, procurement, and property developer.                 
The analysis is focused on extracting meaning from the interviews which were analysed by means of thematic analysis. The thematic analysis refers to an analytical approach involving examination of discussions to establish meanings and intentions (Patton, 2005). It also refers to qualitative content analysis which has been used in construction research (). The results are presented next and arranged into three subsections representing the major themes emerged from the data analysis.  
4.	Results and discussions 
The Interviewees were asked to report all the changes in their organisations when they implemented green practices or initiatives. The aim was to capture any common changes and to form similar patterns of changes which occurred within the sample.  Surprisingly, there were a lot of similarities that can be grouped broadly into three major categories. These categories are: green profile development; structure; and operations as shown in Figure 1. 

Figure 1: Major organisational changes of GBMs
Figure 1 above presents three major categories of organisational changes as emerged from the data analysis. Each of these major categories of changes is discussed in the subsections below.
4.1 Green profile development 
It was evident that a green journey is usually initiated as a reaction to growing risks which can be regulations and uncertainties and it is characterised by discoveries. From the interviewees’ answers, green decisions are based on two major reasons. Firstly, a compliance reason coupled with an ethical reason responding to the overwhelming scientific data about climate change and environmental degradation. Secondly, a market reason to seize the green opportunities and demonstrate capabilities in offering green solutions. Alternately, organisations may pursue the green issues for a combination of the above two reasons. 
However, market opportunities including clients demand have dominated the interviewees answers as a major reason for offering green solutions. According to AR1 “there are expectations for business in the marketplace today to have a level of environmental credibility.” This demonstrates the market drivers and the current and future expectations from businesses and organisations leaders. Therefore, it is better to start doing some changes and actions now before it is too late. It was also evident that some organisations within the sample started to deal with green agenda as a source of value creation instead of a legal imperative. These organisations have focused on building green profile starting by relevant training and in-depth knowledge. For example, the architects AR1, AR2, and AR4 have done various training on lower environmental impact buildings design such as offsite construction and code for sustainable home principles. This has some support in the literature. For example, Shiers et al. (2006) developed an environmental profiling system for construction products to aid designers in choosing relevant products. The authors suggested that availability of information and knowledge will encourage the practitioners to build their green capacity and track record. Furthermore, Albino et al. (2009) conducted a study of sustainability driven companies to understand their behaviours. The results showed a high relationship between the development of green products and the existence of environmental strategies. Therefore, it can be suggested that construction organisations need to start with a formulation of green strategies before they can move on to develop their green profile. A well formulated strategy will facilitate a systematic development of green profile to build a green brand and hence attract more revenues from similar projects and services.                 
Most of the participants suggested that a green profile should include quick wins or quick returns such as lighting upgrades and efficiency measures as well as longer-term, higher risk/higher reward strategies. Although they have agreed that GBMs in essence are long-term investment, they added that a collective approach is needed including policy and financial institution support. It can be suggested that long-term planning for GBMs requires major changes in current practices. The necessary investment to change can be financed by short-term profits or quick wins that will help build the green profile at the same time (Aho, 2013). In addition, the short-term profits can help alleviate the frequently cited barrier of environmental sustainability: cost (Brennan & Cotgrave, 2014). Developing a track record of green capabilities is vital for construction organisations to attract clients and to develop their awareness and appreciation of GBMs. According to Brennan & Cotgrave (2014), clients education and awareness are essential for sustainable construction. However, it is the responsibility of the construction sector to educate clients. We argue that before educating clients, the green profile has to be developed by the organisations to gain credibility. Akadiri et al. (2012) emphasised the role of top management in developing green buildings to build brand equity, innovate, and grow revenues. Consequently, building a green profile will require leadership and champions from top management hierarchy.       
4.2 Structure 
The results showed that most organisations are not embedding green-oriented resources into pre-existing organisational structure. They are instead adopting new structure and developing new performance indicators. 
For example, most of the organisations within the sample established a specialist unit or environmental/ sustainability officer’s position to drive the agenda. Some organisations have a large dedicated unit and others have a dedicated individual. This merely depends on the size of the organisation. Not only can there be the specialist unit or individuals, but also some voluntary roles within the staff such as an environmental champion and then it is made part of each individual’s job description. The voluntary roles can be seen as empowerment for staff that can promote the green solution and allow them to participate in finding innovative solutions. This view is echoed in other empirical findings in companies in which sustainability practices are contributing to profits and so called “Harvesters.” The findings reported lessons learnt such as: Harvesters usually change the organisational structure or adopt new structures and establish the position of sustainability officer (Kiron et al., 2012). 
The dedicated environmental/ sustainability units or individuals have a major role to play on green business intelligence. In this role, they focus to identify clients with green agenda to work with and to offer them tailored services. C3 from the contractor group gave an example where they worked with an existing client to offer energy efficiency services. C3 stated that “as part of a facility bid for a local authority we offered them energy investment where we pay the up-front costs and they pay us back from the savings.” This was possible because of the green intelligence staff that had good client knowledge and understood their aspirations and strategic targets.     
Additional role of environmental/ sustainability unit or individual is to be able develop and communicate the business case of green practices internally for different departments and externally for clients and supply chain. For example, C3 from the contractor group stated that “as long as it [referring to new green initiative] works financially you can find away and you can evolve it to client saving them money and saving you money they it is going to have a very good chance of going forward.” Nevertheless, an important issue has been raised by the interviewees that it is not always possible to make the business case in financial terms therefore construction organisations may look at alternative areas such as enhancing the reputation, making a clear statement of commitment to green issues, and social benefits.                
The participants described another change in the structure where the operational units or individuals responsible for environmental sustainability have to report at the strategic level. In many cases there will be a strategic board manager responsible for the operational levels. For example, C2 from the contractor group indicated that “at the moment the sustainability managers reporting to the health and safety director but some more senior appointments will be made so the sustainability managers will be reporting to head of sustainability” .This strategic backing demonstrates the leadership commitment towards green agenda and empowers the position of environmental/ sustainability units or individuals to have a stronger influence on the organisation. However, CL5 from the client group stated that her current position as environmental and sustainability officer should be diminished over the time as a result of true embedment of environmental objectives within the organisation where this position should be part of everyone job responsibility. 
4.3 Operations 
The participants explained that the operations have changed significantly across many areas such as collaboration, technology embedment, procurement, and working patterns.    
Organisations not only change themselves in response to environmental considerations, but they also become more collaborative inside and outside the organisation boundaries.  It was evident within the sample there was a great collaboration and team work across the different organisation units. For example, C3 stated that he works closely with the financial department in developing and identifying green opportunities. Some of these organisations work more closely with their clients and suppliers to develop their green practices compared to their past experience of standard practices. Some of the participants explained their collaboration with certain professional networks that have specialised expertise in environmental issues and their work with the supply chain to ensure that green values are embedded within all activities. A typical comment was, “If you think that in your company you have everything you need, you are totally self-sufficient you need nothing from the outside world then you are mistaken. You have a false view because you start to believe you have the right answers.”  Consultant (CS1). Therefore, construction organisations should work more closely with their supply chain to ensure that they adhere to the same principles. Larger organisations may provide support for their supply chain and partners for better results. This vital because of the unique nature of the construction sector where there is a chain of actors involved to deliver products and services (Ballard & Kim, 2007; Kohler, 2008). Albino & Berardi (2012) noted that structure of the construction process is a major barrier to green practices because it is based on temporary arrangements between multiple organisations to deliver a project. Bossink (2007) highlighted the importance of studying the changes of organisational relationships in green practices. Therefore, the findings of this study are a means to overcome this barrier by encouraging collaboration between organisations. Another possible solution is to focus on integrated green projects delivery because it facilitates long-term relationships and shared value delivery.  
The operation becomes more reliant on technology because it facilitates work efficiency. For example, the architects within the sample stated their movement to paperless documents. In addition, AR1 and AR2 explained the advantage they have by establishing a strong ICT documentation and automation services. They have a strong knowledge repository to facilitate communication and learning across the organisation. Furthermore, technology has a vital role to play in the changing process such as sensor technology which can help achieving more efficient consumption of energy and water and influencing behaviour to promote low carbon culture and efficient practices. Energy display is also seen as important technology advancement in raising awareness and encouraging lower consumption levels.   
Moreover, CL1 and CL4 from local authorities stated that their organisations have changed the way of procurement where they started to procure only from suppliers who match specific criteria to ensure those suppliers are committed to the green agenda. This has some support from the literature where Albino & Berardi (2012) invetsigated relationships between construction organisations in sustainable practices. The results suggested that orgniasations tend to work with others that have green portfolio to show their commitment to sustainability.
Finally, some of the organisations within the sample introduced more flexible working patterns to reduce the travel miles and invested on online facilities to work across geographical regions. For example, CS2 stated that they communicate with their head office through online conferencing and thus reducing the need to travel and lowering their carbon footprint.    
The results showed that GBMs can lead to major organisational changes therefore construction organisations should be prepared to accommodate these changes. In addition, it is vital to deal with these changes systemically and to embrace the close relationship between them. This study highlighted the role of supply chain in delivering GBMs and its impact on operational change. Consequently, construction organisations will need to work closely with their supply chain to achieve wider progress towards GBMs.                 
5.	Conclusions 
This paper has focused on investigating organisational changes pertinent to GBMs transformation in the UK construction sector. As the subject under investigation is a relatively new, qualitative method is chosen to better understand the subject. 19 semi-structured interviews are conducted with a varied sample representing academia and the sector practitioners. Thematic analysis is then applied to extract the results. 
The results showed that organisational changes were grouped into three major themes. Firstly, green profile development where construction organisations start to build and market their green credentials. As the public awareness grows, organisations will find this is a pressing issue to survive in the market. Secondly, organisation structure by establishing a specialist unit or a member of staff to lead green practices and strategies. This position is vital drive the agenda and to make a clear statement of commitment towards GBMs. Finally, a major organisational change rests on the operations practices such as increased levels of collaboration internally and externally, technology embedment to drive efficiency, procurement, and working patterns. Therefore, construction organisations have to accept that moving to GBMs will bring significant changes to the way organisations work. This study contributed to better understanding these changes hence construction organisations can be prepared to address these and channel their resources and capabilities toward the identified areas of change.
Although this study has provided new insights on the relationship between GBMs and organisational changes for the construction sector, it has some limitations. First, GBMs remains fundamentally under-researched topic particularly in the construction context. This has implication on finding comparable construction studies that would have influenced the results of the current research. Second, the research is focused primarily in the UK construction sector and is relied on empirical data from UK only. Therefore, it is difficult to generalise the findings beyond the investigated context. A wider qualitative inquiry as to how GBMs change construction organisations is recommended for future research.  Furthermore, the possibility to compare findings of the present paper with organisational changes in other European countries remains desirable.                        
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